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,C AMMA-AIVlINOBUTYRlC ACID DERIVATIVES CONTAINING, SOLID COMPOSITIONS AND 

PROCESS FOR PREPARING THE SAME 



FIELD OF THE INVENTION 
This invention relates to a stabilized solid 
composition comprising a 4-amino- 3-subs titutec-butanoic acid 
derivative and a process for the preparation cf the same. 

Also, this invention relates to a solid 
pharmaceutical preparation of the 4 -amino- 3-subs tituted- 
butanoic acid derivative comprising the stabilize solid 
composition and a process for the preparation of the same. 

More particularly, the invention is concerned with 
a stabilized solid pharmaceutical preparation of the 4- 
amino- 3-subs ti tu ted-but anoic acid derivative / including 
gabapentin, pregaba lin, baclofen, 3-aminor.ethyi-4- 
cyclohexyi-butanoic acid, 3-aminomethyl-5-cycichexyl 
pentanoic acid, 3 - aminoinethy 1- 4 -phenyl-bu tanoi c acid or 3- 
aminome thy 1 - 5-phenyl-pentanoic acid/ in :he dosage forms of 
tablets, powders, granules and capsules, as^weil as a process 
for the preparation of the same. 



BACKGROUND OF THE INVENTION 
1- (Aminomethyl ) cyclohexaneacetic acid, one of the 
4-amino-3-substituted-butanoic acid derivatives, having the 
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following structural formula is disclosed in U.S. Patent 
Kos. 4,024/175 and 4/ 08"?, 544 and has been called 
"gabapentin", a generic name/ due to its structural relation 
to Y-aminobutync acid (GABA) - 

H,N-CH 2 CH 2 -C0OH 




Gabapentin easily passes across the brain barrier . Owing to 
this, the compound is used as a medicine for the treatment 
of certain cerebral diseases such as certain forms cf 
epilepsy, faint and hypokinesia as well as cranial traumas / 
and also for improving the cerebral functions in senile 
patients . 

Moreover, U.S. Patent No. 5,084,479 discloses that 
gabapentin is used for the treatment of neurodegenerative 
disorders such as Alzheimer' s disease, Hur.:;ng:or; ' s chorea 
or Parkinson's disease and amyotrophic lateral sclerosis - 
U.S. Patent No. 5,025,035 discloses that gabapennn is used 
for the treatment of depression. U.S. Patent No. 5, blO, 381 
discloses that this compound is used for the treatment of 
mania and bipolar disorder. Furthermore, this compound, 
having an analgesic activity, is expected to be used as 
analgesics. Under these circumstances, there has been a 
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greatly increased utility of gabapentin as the therapeutic 
agents for those diseases or disorders or conditions as 
recited above/ in addition to cerebral diseases such as 
epilepsy and the like. 

As stated above, gabapentin is a very effective 
drug for cerebral diseases such as epilepsy and the like, 
and it has an extremely low toxicity. However, in order to 
maintain the effect as expected, it has been administered to 
adults usually at a single daily dose of 900 - 1800 mg or in 
some cases a daily dose of up to 2400 nig in three divided 
doses. Thus, a single dose will be in the range of 300 - 60 
mg or in some cases up to 800 mg . 

Further, gabapentin has difficulties in that it is 
a drug having a strongly bitter taste and also a very poor 
fluidity and that an extremely high dosage should be 
required for administration in the dosage form of powders. 
Since gabapentin is very difficult to formulate because of i 
instability, gabapentin capsules now available in the 
oversea markets are those manufactured by a simple dry 
blending of gabapentin with necessary auxiliaries and 
subsequent encapsulating into hard capsules. 

However, a single dose is as high as 300 - 600 mc 
or in some cases up to 800 mg as stated above, which 
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necessitates large-sired capsuies; for example, Capsule No. 
0 should be applied to capsules having a content of 400 mg 
per. capsule. Consequently, ingesting such capsules is 
difficult even for adults, much more for children. Although 
gabapentin capsules have already been marketed, it is still 
indispensable to attempt any improvement in compliance and 
easy administration of gabapentin, and a demand for a 
smaller-sized pharmaceutical preparation of gabapentin 
exists in the clinical field. 



very poor compression-moldabili ty and fluidity. Compression 
molding or granulation has been usually employed for small- 
sizing or fluidizing of the drug having such powder 
properties and the molding properties should be improved with 
the aid of pharmaceutical auxiliaries. However, many of the 
auxiliaries to be applied for compression molding tend to 
react with gabapentin with lapse of time to form 4- 
cyclohexylpyrroliccne (the corresponding lactam form) by 
accelerating the dehydration reaction between the amino 
group and the carboxyl group within the molecule of 
gabapentin. This dehydration reaction would be far more 
accelerated as the gabapentin powder is being more tightly 
compressed. Moreover, the reaction between gabapentin and 



Gabapen 



tin itself is a powdery 



material having 
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such auxiliaries with lapse of time would be further 
accelerated by the use of water or an organic solvent in 
manufacturing a pharmaceutical preparation. 

It has been standardized in commercially available 
gabapentin capsules that an allowable content of the lactam 
up to the beyond-use date should be no more than 1.0% in view 
of safety. Accordingly, it is necessary in manufacturing a 
pharmaceutical preparation of gabapentin to prevent the 
formation of the lactam by retarding the dehydration 
reaction between the amino group and the carboxyl group 
within the molecule of gabapentin. On the other hand, there 
has been a demand for a small-sized dosage form for easier 
ingesting as discussed above. Under such circumstances, 
there have been attempted over years various methods. 
However, none of these attempts has succeeded either because 
a large-sized dosage form resulted due tc a large amount of 
the auxiliaries used or because an increased amount of the 
lactam formed or both of them. 

Such instability as encountered m manufacturing a 
gabapentin preparation has been also observed in other 4- 
amino-3-substituted-butanoic acid derivatives which are 
structurally analogous to gabapentin and have a structurally 
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bulky substituent at the 3-position thereof similarly to 
gabapentin • 

"or axample, 4-amino-3-p-chlorophenyi ) butanoic 
acid, which is represented by the following structural 
formula and called "baclofen" in a generic name, 



cl 




I 

H 2 N-H z C-CH-CH 2 -COOH 

and 5-me thyl- 3 - aminomethyl-hexanoic acid, which is 
represented by the following structural formula and called 
"pregabalin" in a generic name/ 



CH.-CH (CH 3 ) 2 

hj*-h,c-Lh-ch,-cooh 



are also a drug which has very poor compression-moldability 
and fluidity like gabapentin. Compression molding or 
granulation used for small-sizing or fluidizir.g the drug 
should be improved with the aid of pharmaceutical 
auxiliaries. However, many of the auxiliaries to be applied 
to compression molding tend to react with gabapentin with 
lapse of time to form 4-cyclohexy lpyrrol idone (the 
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corresponding lactam form) by accelerating the dehydration 
reaction between the amino group and the carboxyl group 
within the molecule of the compound. This dehydration 
reaction would be far more accelerated as the compound is 
5 being more tightly compressed and would be further 

accelerated by the use of. water or an organic solvent in 
manufacturing a pharmaceutical preparation, as is the case of 
gabapentin. It may be said that the mechanism of 
degradation by the autocondensation is peculiar to the 4- 

10 amino-3-subs titut ed-butanoic acid derivatives having a 

structurally bulky substituent at the 3-posirion thereof. 

To the contrary, in y-aminobutyric acid 
derivatives having no or a less bulky substituent at the 3- 
position whereof, such as y-aminobutyric acid or 4-amino-3- 

15 hydroxy-butanoic acid, the dehydration reaction is not 

brought about even when maintained in a dried state such as 
at a temperature of 105°C over 2-3 hours, and the formation 
of 4-cyclohexylpyrrolidone (the corresponding lactam form) 
is not observed. In other words, in the 4-am-no-3- 

20 subs t i tuted-butanoic acid derivative wherein the substituent 

at the 3-position thereof has a bulky structure, the 
dehydration reaction could easily be brought about between 
the amino group and the carboxyl group within the molecule. 
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In view of the aforesaid background, for drugs 
which are 4-amino-3-subs ti tuted-butanoic acid derivatives, 
including gabapentin, having a structurally bulky 
substituent at the 3-position thereof, there have been desired 
a new pharmaceutical preparation containing said drugs which 
may be small-sized or fluidized in a dosage form such as 
tablets or granules and may have a comparable storage 
stability to commercially available, pharmaceutical 
preparations including commercially available gabapentin 
capsules, and a process for manufacturing the same. 

SUMMARY OF THE INVENTION 
We have made earnest studies to solve the prior 
art problems as stated above and, as a result, have now 
found that the degradation of 4-amino-3-5ubstituted-butanoic 
acid derivatives including gabapentin owing to the lactam 
formation during the formulation and storage can be prevented 
by blocking the evaporation and movement of a very small 
amout of residual water in a solid composition containing 
the 4 -amino- 3-substi tuted-butanoic acid derivative 
manufactured, irrespective of formulation methods employed, 
that it is effective to add a humectant as a stabilizer 
against degradation and that a solid composition containing 
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the 4-amir.o-3-substitutsd-butanoic acid derivative 
stabilized by said humectant and a solid pharmaceutical 
preparation using said composition such as tablets, granules 
or the like' have an excellent storage stability, cn the 
basis of which this invention has been completed. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to a stabilized 
solid composition containing a 4-amino-3-substituted- 
butanoic acj d derivative which comprises a 4 - amino- 3- 
substi tutec-butanoic acid derivative having the general 
formula 

NH 2 CH 2 -C-CH 2 COOH 
/ \ 
K x R 2 

wherein, 

R : is a hydrogen atom, a hydroxyl group, 3 methyl group o 
an ethyl group; 

R c is a monovalent group selected frcm: 

a straight or branched alkyl group of 3 - 9 carbon 

atoms ; 

a straight or branched alkyiene group of 3-8 carbon 

atoms ; 
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a straight or branched alkyl group of 3 - 8 carbon 
atoms which is mono- or di-substituted with a halogen atom, 
a trif luoromethyl group, a hydroxyl group, an alkoxy group, 
an aikylthib group, an amino group, a nitro group, an oxo 
group, a carboxyl group or a carboalkoxy group; 

a cycloalkyl group of 3 - 8 carbon atoms; 

a cycloalkyl group of 3-8 carbon atoms which is 
mono-, di- or tri-substituted with a halogen atom, a 
tri f luoromethyl group, a hydroxyl group, an alkyi group, an 
alkoxy group, an alkylthio group, an amine group, a nitro 
group, an oxo group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl group of 4 - 8 carbon atoms; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl group of 4-8 carbon atoms 
wherein said phenyl ring xs mono-, di- or tri-substituted wit 
a halogen atom, a t ri f luoromethyl group, a hydroxyl group, 
an alkyl group, an alkoxy group, an alkylzhio group, an 
amino group, a nitro group, a carboxyl group cr a carboalkoxy 
group; 

a condensed ring group formed by crthc-fusion of a 
phenyl ring with a cycloalkenyl group of S - 8 carbon atoms o 
a cycloai kanedieny 1 group of 5 - 8 carbon atoms; 
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a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - B carbon atoms 
or a cycloaikanedienyl group of 5 - 6 carbon atoms wherein 
said phenyl ring is mono-, di- or tri-substituted with a 
b halogen atom, a t r i f 1 uorome thyl group, a hydroxyl group, an 

alkyl group, an a!3coxy group, an alkylthio group, an amino 
group, a r.itro group, a carboxyl group or a carboalkoxy group; 

an alkylcycloalkyl group wherein said cycloalkyl has 
3-8 carbon atoms and is linked to an alkylene group having 
10 1-4 carbon atoms optionally interrupted with -O-, -5- or 

-SS- ; 

an alkylcycloalkyl group wherein said cycloalkyl has 
3-6 carbon atoms, is linked to an alkylene group having 1 
- 4 carbon atoms optionally interrupted with -O-, -S- or 

IS -55- and is mono-, di- or tri-substituted with a halogen 

atcn, a tri f luoromethy 1 group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a niiro group/ an oxo group, a carboxyl group or a 
carboalkoxy group; 

20 a cycloalkyl group of 5 - 8 carbon atoms wherein one 

of the methylene groups (-CH 2 ~) is replaced by -O-, -NH-, 
-S-, -SO- or - S < O ) 2 - ; 



> 
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a cycloalkyl group of 5-8 carbon atoms wherein one 
of the methylene groups (-CH 2 -) is replaced by -O-, -NH-, 
-5-/ -SO- or -5 (0) 2 - , and one or two of the unsubsti tuted 
methylene groups (-CH 2 -) are mono- or di-substituted with a 
5 halogen atom, a tr i f luoromethyl group, a hycroxyl group, an 

alkyl group, an alkoxy group, an alkylthic group, an amino 
group, a nitro group, an oxo group, a carboxyl group or a 
car be alkoxy group; 

a cycloalkenyl group of 5-8 carbon atoms or a 

10 cycloalkanedienyl group of 5-8 carbon atoms, one of the 

methylene groups (-CH 2 -) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -O-, -NH-, -N-, -S- , 
-SO- or -5 (O) 2 -; 

a cycloalkenyl group of 5 - 8 carbon atoms or a 

15 cycloalkanedienyl group of 5 - 8 carbon atoms, one of the 

methylene groups ( -CH 2 - ) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -0-, -NH- , =N- , -5-, 
-5C- or -5 (O) 2 - / and one or two of the unsubs z i tuted 
methylene groups (-CH 2 -) being mono- or di-substi tuted with a 

20 halogen atom, a tri f luoromethyl group, a hydroxyl group, an 

alkyl group, an alkoxy group, an alkylthio group, an amino 
group, a nitro group, an oxo group, a carboxyl group or a 
car bo alkoxy group; 
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a condensed ring group formed by orthc-fusion of a 
phenyl ring with a cycloalkyl group of 5 - 9 carbon atoms 
wherein one of the methylene groups ( -CK-- ;■ is replaced by 
-O-, -NH-, -S- , -SO- or -5 (O) 7 -; 
5 a condensed ring group formed by crtho-f usion of a 

phenyl ring with a cycloalkyl group of 5 - 5 carbon atoms 
wherein one of the methylene groups <-CK : -) is replaced by 
-O-, -NH-, -S-, -SO- or -s (O) a - , said phenyl group being 
mono- or di -substituted with a halogen atom, a 

10 trif luoromethyl group, a hydroxyl group, an aikyl group, an 

alkoxy group, an alkylthio group, an amino group, a nitro 
group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 

15 or a cycloalkanedienyl group of 5-8 carbon atoms, one of 

the methylene groups (-CH 2 -) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -O-, -NH-, = N- , -s- 
-50- or -5 (O) 

a condensed ring group formed by ortho-fusion of a 

20 phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 

or a cycloalkanedienyl group of 5-8 carbon atoms, one of 
the methylene groups (-CH 2 -) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -O-, -NH-, =N-, -S- 
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-SO- or -S(0)2-, said phenyl ring being mono- or 
di-substituted with a halogen atom, a trif luoromethyl group, 
a hydroxyl group, an alkyl group, an alkoxy group, an 
alkylthio group, an amino group, a nitro group, a carboxyl 
group or a carboalkoxy group; 

an slkyleycloalkyl group wherein said cycioalkyl has 
5-3 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -O-, -5- or 
-5S-r one of the methylene groups (-CH 2 -) m said cycioalkyl 
ring being replaced by -O-, -NH-, -S-, -SO- cr -S(0) 2 -; 

an alkylcycloaikyl group wherein said cycioalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -O-, -S- or 
-SS-, and one of the methylene groups ( -CH 2 - ) in said 
cycioalkyl ring being replaced by -O-, ~NH- , -5-, -SO- cr 
-S(0) 2 - and one or two of the unsubs tituted r.ezhylene groups 
( -Crl : - ) being mono-, di- or tri-substitur.ee ^'izh e. halogen 
atom, a t ri f luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group ; 

a phenyl or naphthyl group; 
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a phenyl group substituted with a nethylenedioxy 

group ; 

a phenyl or naphthyl group which is mono-/ di- or 
tri-subs tituted with a halogen atom, a trif luorome thyl 
5 group, a hydroxyl group, an alkyl group, an alkoxy group, an 

amino group, a nitro group, a carboxyl group, a phenoxy 
group, a phenylmethoxy group, a phenylmethoxy group 
wherein said phenyl ring is mono-subs tituted with a halogen 
atom, trif luoromethyl group, an alkoxy group, an amino 
10 group, a nitro group, a carboxyl group or 3 csrboalkoxy 

group, a cycloalkyimethoxy group having 5-8 carbon atoms 
in the cyclcaikyl ring, a cycloal keny lme thoxy group having S 
- 8 carbon atoms in the cycloalkenyl ring, a 

cycloalkanedienylmethoxy group having 5-8 carbon atoms in 
15 the cycloalkanedienyl ring, a cycloalkyimethoxy group 

wherein one of the methylene groups (-CH ? -) in said 
cycloalkyi ring having 5-8 carbon atoms is replaced by 
-O-, -NH-, -5- , -so- or -5(0) 2 -, a cycloalkenyime thoxy group 
wherein one of the methylene groups (-CH 2 -) in said 
20 cycloalkenyl ring having 5-3 carbon atoms is replaced by 

-O-, -NH-, =N-, -5-, -SO- or -5 ( O ) 2 ~ , a cycloal kanedieny 1- 
methoxy group wherein one of the methylene groups (-CH 2 -) in 
said cycloalkanedienyl ring having 5-8 carbcn atoms is 
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replaced by -O-, -NH-, =N-, -S-, -SO- or -5 (O) group, a 
cycloal kylraethoxy group having 5-8 carbon atoms in the 
cycloalkyl ring wherein said cycloalkyl ring is 
mono-substituted with a halogen atom, trif luoromethyl group, 
5 a hydroxy group, an alkyl group, an allcoxy group, an amino 

group, a nitro group, a carboxyl group or a carboalkoxy 
group and one of the methylene groups (~CH : -) in said 
cycloalkyl ring is replaced by -O-, -NH-, -5-, -SO- or 
-5(C),-, a cycloalkenyimethoxy group having 5-8 carbon 

10 atoms in the cycloalkenyl ring wherein said cycloalkenyl 

ring is mono-substituted with a halogen atom, a 
trif luoromethyl group, a hydroxy group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, a 
carboxyl group or a carboalkoxy group and one of the 

15 methylene groups <-CH 2 -) in said cycloalkenyl ring is 

replaced by -O- , -NH-, =N-, -5-, -SO- or -5 ( O) : - , or a 
cycloalkanedienylmethoxy group having 5-8 carbon atoms in 
the cycloalkanedienyl ring wherein said cycioalkanedienyl 
ring is mono-substituted with a halogen atom, a 

20 trif luoromethyl group, a hydroxyl group, an alkyl group, an 

alkoxy group., an amino group, a nitro group, an oxo group, a 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CH 2 -) in said cycloalkanedienyl ring is 



WO 99/59572 




PCT/US99/10186 



replaced by -O-, -NH-, =N-, -S-, -SO- or -5«0} 2 -; 

an aikylphenyl group wherein said phenyl group is 
linked to an alkylene group having 1-4 carbon atoms 
optionally interrupted with -O-, -5- or -5c-; 

an alkyl-O-, -5- or -SS-phenyl group wherein said 
phenyl group is linked to an alkylene group having 1-4 
carbon atoms via -O-, -S- or —55-; 

an -O- , -S- or -SS-phenyl group; 

a diphenylamino group: 

an alkylphenyl group wherein said phenyl group is 
linked co an alkylene group having 1-4 carbon atoms 
optionally interrupted with -O-, -S- or -55- and mono-, di- 
tri-substituned with a halogen atom, a trif luoromethyl 
group, a hydroxy! group, a alkyl group, an alkoxy group, an 
amino group, a nitro group or a carboxyi group; 

an alkyl-O-, -S- or -5S-phenyl group wherein said 
phenyl group is linked to an alkylene croup having i - 4 
carbon atoms via -O- , -S- or -SS- and mono-/ ci- or 
tri-substituted with a halogen atom, a tr L f lucromethyl 
group, a hydroxyl group, an alkyl group, an 

alkoxy group, an amino group, a nitro group or a carboxyi 
group; 
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an -O-, -5- or -SS-phenyl group wherein said phenyl 
group is mono-/ di- or tri-substi tuted wich a halogen atom, 

a trif luoromethyi group, a hydroxyl group, an alkyl group r an 

alkoxy group, an amino group, a nitro group or a carboxyl 

5 group; 
or 

Rj and R 2 , together with the carbon atom to which they 
are attached, may form a divalent group selected from: 
a cycloaikyl idene group of 5 - 8 carbon atoms; 
10 a cycloalkylidene group of 5 - 3 carbon atoms which 

is mono-/ di-, tri- or tetra-substi tuted with a halogen 
atom, a t ri f luoromethyi group, a hydroxy! group, an alkyl 
group, an alkoxy group, an alkylthio group, a cycloaikyl 
group, a phenyl group, an amino group, a r.itrc group or a 
15 carboxyl group; 

a cycloalkylidene group of 5-8 careen atoms wherein 
one of the methylene groups (-CK,-) in said cycloaikyl ring 
is replaced by -O-, -NH-, -S-, -SO- or - S i 0 ; : - ; 

a cycloalkylidene group of 5-8 carbon atoms wherein 
Z0 one of the methylene groups (-CH 2 -) in said cycloaikyl ring 

is replaced by -O-, -NH-, -S-, -SO- or -S [0) group and one 
or more of the unsubs tituted methylene groups I-CH^-) in said 
cycloaikyl ring are mono-, di-, tri- or tetra-subs tituted 
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with a halogen atom, a trif luoromethyl group, a hydroxyl 
group, an alkyl group, an alkoxy group, an alkylthio group, 
an amino group, a nitro group, an oxo group, a carboxyl group 
or a carboalkoxy group; 

a cycloalkenylidene group of 5 - 8 carbon atoms or a 
cycioalJcanedienylidene group of 5-8 carbon atoms; 

a cycloalkenyliciene group of 5-8 carbon atoms or 6. 
cycloalkanedienylidene group of 5-8 carbon atoms which is 
mono-, di-, rri- or tetra-substi tuted with a halogen acorn, a 
trif luoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, a cycloalkyi group, a pheny 
group, an amino group, a nitro group, an oxo group, a 
carboxyl group or a carboalkoxy group; 

a cycloalkenylidene group of 5-8 carbon atoms or a 
cycloalkanedienylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH 2 -) in said cycioalkenyl ring 
or cycloaikanedienyl ring is replaced by -O-, -NH-, =N- , -S-, 
-50- or -5 { O ) z - ; 

a cycloalkenylidene group of 5-8 carbon atoms or a 
cycloalkanedienylidene group of 5-8 carbon atoms wherein 
one of the methylene groups (-CH 2 -) in said cycioalkenyl rxng 
or cycloaikanedienyl ring is replaced by -O-, -NH-, «N-, -5-, 
-50- or -5 (OK- group and one or more of the unsubs ti tuted 



WO 99/59572 




PCT/US99/10186 



methylene groups <-CH 2 -) in said cycloalker.yl ring or 
cycloal kanedienyl ring are mono-/ di-r *ri- or 
tetra-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
aikylthio group, an amino group, a nitro group, an oxo 
group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyiidene group of 4 - 8 carbon 
atoms ; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyiidene group of 4 - 8 carbon 
atoms, said phenyl ring being mono-, di-, tri- or 
tetra-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
aikylthio group, an amino group, a nitro group, a carboxyl 
group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl idene group cf 5 - 8 carbon 
atoms or a cycloalkanedienylidene group cf 5 - 8 carbon atoms 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenylidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - 8 carbon 
atoms, said phenyl ring being mono- or di-substi tuted with a 
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halogen atom, a trifiuoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylth^c group, an amino 
group, a nitro group, a carboxyl group or a carboalkoxy group 
a humectant; and, if necessary/ an auxiliary agent for 
manufacturing a pharmaceutical preparation. 

The invention also relates to a solid composition 
containing a 4-amino-3-substituted-butanoic acid derivative 
which is a solid pharmaceutical preparation in the dosage 
form of tablets, powders, granules or capsules. 

Also, the invention relates to a process for the 
preparation of a solid composition containing a 4-amino-3- 
substituteri-butanoic acid derivative which comprises 
combining a 4 -amino- 3-subs t i tuted-butanoic acid derivative 
having the following formula 

NH^CH,-C-CH.COOH 

(wherein R, and K 2 are as defined above) with a humectant 
and, if necessary, an auxiliary agent for manufacturing a 
pharmaceutical preparation . 

The invention further relats to a process for the 
preparation of a solid composition containing a 4-amino~3~ 
substituted-butanoic acid derivative which is a solid 
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pharmaceutical prepration in the dosage fcrrr. c t tablets, 
powders, granules or capsules. 

The invention furthermore relates zo a stabilized 
solid composition containing a 4-amino-3-substi tuteo- 
butanoic acid derivative which further comprises a neutral 
amino acid. 

The 4 -amino- 3-subs titut ed-butanoic 3cid 
derivatives which may be stabilized according to the present 
invention include those compounds as listed in the following 
Tables 1 and 2: 
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Table 1 
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Table 1 (Cont'd) 
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Table L (Cont'd) 

NHeCH^C^OUCOOH 
R l R 2 

-R i -Rj -Ri 1H2 
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-R i 



Table I ( Cont ' d ) 
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-R: 



Table 1 (Cont'd) 
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Table I (Cont'd) 
NH 2 CH«-C-CHiC00H 

-R i ^R, -Ri zll 

-H -CH=CH-CH 3 -H -CH-CH-CH,-CH a -CH, 

-H -CH=CH-CH t -CH, -H -CH-CH-CH(CK 3 ) z 
-H -C(CH 3 )=CH-CH 3 
-H -CH=C(CH 3 ) 2 
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The present invention provides an extremely 
effective stabilizing means in manufacturing a 
pharmaceutical preparation containing a 4 -amino- 3- 
substituted*butanoic acid derivative having a bulky 
5 substituent at the 3-position thereof as explained above,, 

and che means of the invention is extremely effective in 
preparing a pharmaceutical preparation of, for example, 
gabapentin, pregabalin, baclofen, 3-aiuinomethyl-4 - 
cyciohexy 1-bu tanoic acid/ 3-aminomethyl-5-cyclohexyl- 

10 pentanoic acid, 3-aminomethyl-4-phenyl-butanoic acid, 3- 

aminome thyl- 5 -phenyl -pen tanoic acid, etc - 

The humectant which may be employed in the 
invention in combination with a 4-amino-3-substituted- 
butanoic acid derivative is selected from ethylene glycol, 

15 propylene glycol, butylene glycol, sorbitol and glycerol and 

an aliphatic acid ester thereof, alone or in any combination 
of two or "ore thereof. 

Illustrative examples of the glycerol aliphatic 
acid esters may. include glycerol lower aliphatic acid esters 

20 such as monoacet ylglycer ide, di acetyl glycende , 

triacetylglyceride (triacetin), middle cSair. aliphatic acid 
monoglycer ide such as monohexanoylglyceride, 
monooctanoylglyceride, monodecanoylglyceride , and middle 



WO 99/59572 




PCT/US99/10186 



chain aliphatic acid poiyglycerol ester such as monolauric 
acid polygiyceride or monomyristic acid poiygiyceride and 
the like. 

The solid pharmaceutical preparation of the 
present invention can be obtained in a usual dosage form, 
typically, in the dosage form of powders, granules/ surface- 
coated granules^ capsules, tablets or surface-coated tablets 
by conducting in turn the granulation step in which a 
humectant as a stabilizer and, if necessary, an auxiliary 
agent for manufacturing a pharmaceutical preparation are 
added to bulk powders of a 4 -amino-3-subs tituted-butanoic 
acid derivative, such as gabapentin, pregabalin, baclofen 
and the like and the resulting mixture is granulated by means 
of a granulator, the encapsulation step in which the 
resulting granular powders are encapsulated under 
compression by means of a capsule filler or the tableting 
step in which the resulting granular powders arc compressed 
by means of a tablet: machine and, if necessary, the coating 
step in which the granular powders, tablets or granules 
obtained in the preceding steps are surface-coated. 

The granulation of the 4-amino-3-substituted- 
butanoic acid derivative during the process for 
manufacturing pharmaceutical preparations as stated above 
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such as gabapentin may be conducted by any granulation 
method well-known per se , for example, a fluidized 
granulation method, a high speed stirring granulation 
method, a melting granulation method and the like. In order 
to effectively adhere a stabilizer to bulk powders of the 4- 
amino-3-substituted-butanoic acid derivative, there may be 
preferably employed a fluidized granulation method in which 
bulk powders of the said compound are fluidized and then a 
stabilizer is sprayed onto the fluidized powders- In this 
fluidized granulation step, a stabilizer is added in the 
form of its solution dissolved in water or an organic 
solvent such as alcohols or the like, whereby a small amount 
of the stabilizer may be sufficient for uniformly adhering 
to the surface of bulk powders of the 4 -amino-3-subs i tuted 
butanoic acid derivative- 

In the granulation step using said fluidized 
granulation method, granulation may be carried out by adding 
to bulk ponders of the 4 -amino- 3- substi tuted-but anoic acid 
derivative the stabilizer solution as described above and, 
if necessary, a binder such as corn starch, a cellulose 
derivative (e.g., hydroxypropylcellulose) , polyvinyl 
alcohol, a polyvinyl pyrrolidone (e.g., Kollidon-K30 or 
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Kollidon-K25) , a copolyvidone (e.g., Kollidon-VA64 ) and the 
like in the form of a solution or suspension thereof. 

The aforementioned stabilizer solution may be 
applied to bulk powders of the 4-amino-3-substituted- 
5 butanoic acid derivative prior to the granulation using the 

binder or other auxiliaries for manufacturing a 
pharmaceutical preparation. In this granulation step, there 
may be also incorporated, if necessary, a sweetening agent 
such as mannitol, sorbitol, xylitol or the like and other 

10 auxiliaries for manufacturing a pharmaceutical preparation. 

The granular powders thus obtained may be used as 
a pharmaceutical preparation of the <3 -amino- 3-subs t l tuted- 
butanoic acid derivative as such, or they may be also 
encapsulated under compression for capsules containing the 

15 4-amino-3-substituted-butanoic acid derivative. Also, they 

may be further compressed to tablets . 

More specifically, the granular powders of the 4- 
amino-3-subs t i tut ed-butanoic acid derivative obtained as 
described above can be compression-molded to tablets by 

20 means of a tablet machine. It is essential in this 

compression-molding step to use a lubricant as ordinarily 
done for the manufacture of a pharmaceutical preparation- 
However, it has been discovered that some conventional 
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lubricans employed in a compression-molding step for drugs may 
influence on a stability with lapse of time of the 
pharmaceutical preparations of the 4-amino-3-substituted- 
butanoic acid derivative and further bring about a delayed 
dissolution of the drugs, so that these lubricants are not 
preferable in some cases.. 

However, we have also found out that a certain 
neutral amino acid, which have hardly been used as a 
lubricant in compressing drugs/ such as L-leucine, L- 
isoleucine, L-valine, D-leucine/ D-isoleucine, D-valine, DL- 
leucine, DL-isoleucine or DL-valine or a mixture thereof can 
exert a remarkable effect as a lubricant for compression- 
molding into tablets of the present derivative such as 
gabapentin and that in the tablets thus prepared, there has 
been no adverse influence on both the stability with lapse 
of time and dissolution property provided by the present 
s tabili zer . 

Thus, in this compression-molding step, the 
resulting granules may be usually blended with I.-leucine, L- 
isoleucine, L-valine, D-leucine, D-isoleucine, D-valine, DL- 
leucine, DL-isoleucine, DL-valine or a mixture thereof as a 
lubricant and, if necessary, an auxiliary for manufacturing 
a pharmaceutical preparation, for example, a binder or a 
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disintegrator such as a cellulose derivative (e.g., 
hydroxypropylcellulose) , crystalline cellulose, corn starch, 
partially gelatinized starch, lactose or the like or other 
conventional auxiliaries by means of a suitable mixer such 
as a dry mixer, e.g., a v-blender or the like and then the 
resulting mixture is compression-molded to tablets by means 
of a suitable tablet machine. 



obtained may be surface-coated, if necessary- The surface- 
coating step for tablets is not essential and may be an 
optional step. For example, in case of gabapentin having a 
strongly bitter taste, it may be desirable to surface-coat 
gabapentin tablets for easier ingestion. In the surface- 
coating step, there may be used as a film-forming material a 
polymeric base ingredient such as a cellulose derivative, 
e.g., hydroxypropylcellulose (HPC) , hydroxypropylmethyl- 
cellulose (HPMC5 , etc., a polyvinyl pyrrolidone, Kollidon- 
VA64, Eudragits, etc., and as a sweetening agent mannitol, 
sorbitol, xylitol, aspartame and the like. 

To such a film- forming material, there may be 
further added, if necessary, a humectant such as propylene 
glycol, glycerol, triacetin or the like and a neutral amino 
acid such as L-leucine, L-isoleucine, 1,-valine, L-alanme, 



The granular powders, granules or tablets thus 
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D-leucine, D-isoleucine, D-valine, D-alanine, DL-leucxne, 
DL-isoleucine, DL-valine, DL-alanine or glycine. Among those 
compounds, propylene glycol, glycerol and triacetin may 
exhibit not only an activity as a humectant but also an 
activity as a plasticizer for a coating film, while L- 
leucine, L-isoleucine, L-valine, D-leucine, D-isoleucme, D- 
valme, DL-leucine, DL-isoleucine and DL-valine may exhibit 
an activity as a modifier for a coating film. Moreover, 
when the 4-amino-3-substituted-butanoic acid derivative is 
gabapentin, glycine, L-alanine, D-alanins and DL-alanine may 
exhibit an activity as a buffering agent against bitter 
taste of gabapentin. The surface-coating of the granular 
powders, granules or tablets may be applied to the surface 
of the granular powders, granules or tablets according to a 
well- Known method using a fluidized bed cr a rotary pan. 

In a solid composition containing the 4-amino-3- 
subs t i tuted-butanoic acid derivative according to this 
invention, the humectant may be used in a total amount of 
0.01 - 25% by weight relative to the 4-amino-3-substituted- 
butanoic acid derivative, or in an amount of 0.01 - 25$ by 
weight relative to the total amount of the 4-amino-3- 
substituted-butanoic acid derivative and the auxiliary agent 
when added for manufacturing a pharmaceutical preparation. 
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The total amount to be used may be varied depending upon the 
sort of the humectant to be used, the specific dosage form 
of the solid composition containing the 4-amino-3- 
substi t uted-butanoic acid derivative, in other words, 
tablets, ponders, granules or capsules, and also the sort 
and amount of an auxiliary to be added. The humectant 
should be used, in any case, in an effective amount to 
stabilize the 4-amino-3-substitut ed-butanoic acid derivative 
by ensuring a water retention of the pharmaceutical 
preparation. And, in many cases, a total amount of the 
humectant may be preferably in the range of 0.02 - 20% by 
weight relative to the 4-amino-3-subs t i tut ed-butanoic acid 
derivative, or it may preferably be in the range of 0.02 - 
20% by weight relative to the total amount of the 4-amino-3- 
substi tuted-butanoic acid derivative and an auxiliary agent 
when added for manufacturing a pharmaceutical preparation. 
However, when sorbitol is used together with other 
humectants, the amount to be used is not limited to the ranges 
as mentioned above. 

In preparing surface-coated tablets of the 4- 
amino-3-subs t i tuted-butanoic acid derivative, the amount of 
the humectant to be used in the surface-coating step may be 
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usually in the range of 0.1 - 50% by weight relative to the 
total amount of the coating materials. 

Moreover, we have also found out that in preparing 
a solid pharmaceutical preparation of the 4-amino-3- 
substituted-butanoic acid derivative, use of a certain 
neutral amino acid including L-leucine, L-isoleucine, L- 
valine, L-alanine, D-leucine, D-isoleucine, D-valine, D- 
alanine, DL-leucine, DL-isoleucine, DL-valine, DL-alanine 
and glycine, instead of the auxiliary agent commonly used 
for manufacturing a pharmaceutical preparation, can bring 
about the desired pharmaceutical preparation without any 
prevention of the water retention effect of a humectant as a 
stabilizer of this invention. in other words, the said 
neutral amino acid may exhibit an activity as auxiliaries for 
stabilization. The said neutral amino acid may be used 
alone or in combination of two or more thereof. The said 
neutral amino acid may be blended in any optional step for 
the preparation of a pharmaceutical preparation of the 4- 
amino-3-substituted-butanoic acid derivative including the 
granulation step. A total amount of the said neutral amino 
acid to be used/ for example, in a gabapentin solid 
preparation is in the range of 0.05 - 40% by weight relative 
to gabapentin. 
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The process for preparing a solid preparation of th 
4-amino-3-substituted-butanoic acid derivative according to 
the invention as explained above comprises/ for example, the 
granulation step in which a humectant, that is, a 
stabilizer, a binder and an auxiliary agent for 

manufacturing a pharmaceutical preparation are added to bulk 
powders of the said compound and then the resulting mixture 
is granulated by means of a granulator, the step for 
tableting in which additives such as a lubricant are added 
to the resulting granular powders and then the granules are 
compressed by means of a tableting machine and, if 
necessary/ the coating step in which the surface of tablets 
obtained is coated. However, the granular powders as 
prepared by the granulation step may be applied as such in 
the dosage form of powclers or granules as a pharmaceutical 
preparation of the 4-amino-3~subs tituted-butanoic acid 
derivative without conducting the tableting step, or the 
granules as prepared by the granulation step may be further 
subjected to the surface-coating step as described above. 
Alternatively, the granules as prepared by the granulation 
step may be admixed with a lubricant or the like and the • 
resulting mixture may be filled into gelatin hard capsules 
by means of a capsule filler to prepare capsules. In the 
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solid preparation of the 4-amino-3-substituted-butanoic acid 
derivative thus prepared, for example, in case of the 
gabapentin preparation, gabapentin is in a compressed or 
fluidized state so that the solid preparation may be easily 
5 taken when orally administered to human. 

This invention will be more fully explained by way 
of the following examples/ but it should not be construed 
that these examples limit the scope of this invention. 

Example 1 

0 1) Preparation of granular powders A of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
72 g of water by means of a fluidized granulator 
(manufactured by FREUND Co., Ltd./ SFC-Labo) and then dried 
to obtain gabapentin granular powders A. 

5 2) Preparation of granular powders B of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
a solution of 5 g of propylene glycol in 67 g of water by 
means of said fluidized granulator and then dried to obtain 
gabapentin granular powders B- 

0 The gabapentin granular powders A and B obtained 

as described in the above 1) and 2) were stored under the 
conditions as defined in the following Table 3 and then a 
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lactam content formed in each of the granular powders was 
determined by means of HPLC . 

The lactam content in this example and examples 
hereinafter is expressed in term of * by weight based on 
gabapent in . 

Table 3 

Storage conditions Granular powders 









A 
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When initiated 
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, 003 
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.003 


60°C/1 week (sealed) 




0 . 


017 


0 . 


Oil 


60°C/2 weeks (sealed) 




0 - 


020 


0. 


013 


50°C/85% humidity/2 weeks 


(open) 


0 . 


003 


0 . 


003 


50°C/85% humidity/4 weeks 


(open) 


0 . 


003 


0. 


003 



15 The above table shows that the gabapentin bulk 

powders could be prevented from the degradation with lapse 
of time (the lactam formation) by the addition of propylene 
glycol . 

Example 2 

20 1) Preparation of granular powders C of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
72 g of water by means of a fluidized granulator 
(manufactured by FREUND Co., Ltd., SFC-Labo) and 
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subsequently a solution of 5 g of hydroxypropylcel lulose in 
58 g or water was sprayed thereon, and then dried to obtain 
gabapentin granular powders C. 

2) Preparation of granular powders D of gabapentin 

5 On 250 g of bulk powders of gabapentin was sprayed 

a solution of 5 g of propylene glycol in 67 g of water by 
means of a fluidized granulator (manufactured by FREUND Co. r 
Ltd., SFC-Labo) and subsequently a solution of 5 g of 
hydroxypropylcellulose in 58 g of water was sprayed thereon, 
10 and then dried to obtain gabapentin granular powders D. 

3) Preparation of granular powders E of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
a solution of 5 g of triacetin in 67 g of water by means of 
said fluidized granulator and subsequently a solution of 5 g 
15 of hydroxypropylcellulose in 58 g of water was sprayed 

thereon, and then dried to obtain gabapentin granular 
powders E. 

4) Preparation of granular powders F of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
20 a solution of 2.5 g of propylene glycol and 2.5 g of 

triacetin in 67 g of water by means of the said fluidized 
granulator and subsequently a solution of 5 g of 
hydroxypropylcellulose in 58 g of water was sprayed thereon, 
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and then dried to obtain gabapentin granular powders F. 

The qabap entin granular powders C ~ F obtained as 
described in the above l) -4) were stored under the 
conditions as defined m the following Table 4 and then a 
5 lactam content formed in each of the granular powders was 

determined by means of HPLC. 

Table 4 

Storage conditions Granular powders 

C D E F 

10 When initiated 0,004 0.003 0.003 0.003 

60°C/1 week (sealed) 0.131 0.076 0.044 0.072 

60°C/2 weeks (sealed) 0.214 0.130 0.118 0.124 

50°C/85% humidity/2 weeks (open) 0.011 0.008 0.006 0.007 
50°C/85% humidity/4 weeks (open) 0.012 0.013 0.010 0.011 

IS 

The above table shows that the gabapentin bulk 
powders could be prevented from the degradation with lapse 
of time (the lactam formation) by the addition of either 
propylene glycol or triacetin or both of them. 
20 Example 3 

1) Preparation of gabapentin granules 

On 700 g of bulk powders of gabapentin was sprayed 
a solution of 14 g of copolyvidone and 14 g of propylene 
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glycol in 252 g of water by means of a riuidized granulator 
(manufactured by FREUND Co., Ltd-, SFC-Mini) and then dried 
to obtain gabapentin granular powders. 

2) Compression to tablets 

The dry granules obtained according to the above 
step 1) were admixed with L-valine at 7% by weight based 
on the granules and then compressed to tablets, each tablet 
having a diameter of 9 mm and a weight of 336 mg, by means 
of a rotary tablet machine (manufactured by KIKUSUI 
5EISAKUSKO K.K.). Each tablet contained 300 mg of 
gabapentin and had a hardness of 6 - 10 kg. 

3) Surface coating of tablets 

Tablets obtained in the above step 2) were film 
coated over the surface thereof with a coating solution 
having the composition as defined in the following Table 5 
by means of a coater (manufactured by FREUND Co., Ltd., HI- 
COATOR HCT-3 0) . 

Table 5 



Copolyvidone 34.0 g 

L-Isoleucine 13.5 g 

Glycine 13.5 g 

Propylene glycol 7.0 g 

Calcium stearate 7.0 g 
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Water 432.0 g 

The uncoated tablets (I) and the film-coated 
tablets (II) obtained according to the above steps 2) and 3) 
5 and the commercially available gabapentin capsules (III) 

were stored under the conditions as defined in the following 
Table 6 and thereafter a content of the lactam as formed in 
each of the said tablets and capsules were determined. 

Table 6 

1° Storage conditions Lactam content (%) - 

Gabapentin preparations 
(I) (II) (III)* 
When initiated 0.005 0.004 0.018 

40°C/75% humidity/2 months (sealed) 0.048 0.066 0.072 
* 5 40°C/75% humidity/4 months (sealed) 0.123 0.119 0.129 

40°C/75% humidity/6 months (sealed) 0.229 0.172 0.219 

[Note] * commercially available gabapentin capsules prepared 

according to a dry blend method, each capsule 

containing 300 mg of gabapentin 

20 

The above table shows that no significant increase 
in the lactam content was observed in the film coated 
tablets and the film coated tablets had an excellent 
stability with lapse of time/ similar to that of the 
25 gabapentin capsules prepared by a dry blend method. 
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Moreover, the film coated tablets obtained as 
described above were subjected to the dissolution test 
according to the dissolution test procedure as prescribed in 
the Japanese Pharmacopoeia XIII (using 900 ml of water and a 
puddle method at 50 rpm) . The test conditions and test 
results are shown in the following Table 7 wherein the 
numerical value means to represent the dissolution amount 
expressed in terms of %. 

Teblg 7 

Dissolution time (min. ) Storage conditions 

when initiated 60°c/4 hrs (sealed) 
15 90.3 91.5 

30 103.1 103.3 

60 103.2 103.3 

The above test results have proved that the film 
coated gabapentin tablets prepared according to the process 
of this invention can exhibit a good dissolution in the 
dissolution test and also have a good stability with lapse 
of time after dissolution. 

Example 4 

1) Preparation of baclofen powder sample G 
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200 mg of baclofen crystals was wetted with 0.04 
ml of water and the mixture was made to granular powders by 
means of a mortar and then dried to obtain baclofen powder 
sample G. 

5 2) Preparation of baclofen powder sample H 

200 mg of baclofen crystals was wetted with 0.04 
ml of a 20% aqueous solution of propylene glycol and the 
mixture was made to granular powders by means of a mortar 
and then dried to obtain baclofen powder sample H. 
10 The baclofen powder samples G and H obtained, as 

described above and untreated baclofen crystals were stored 
under the conditions as defined in the following Table 8 and 
then a content of dehydrated condensates formed in each of 
the samples was determined by means of HPLC . In this 
15 Example, the content of the dehydrated condensates is 

expressed in terms of % by weight, based on baclofen. 

TrHIr 8 

Storage conditions Samples 

Untreated baclofen G H 
20 when initiated 0,10 0.10 0.10 

60*C/1 week (sealed) 0.36 0.95 0.42 

60°C/2 weeks (sealed) 0.57 1.26 0.61 

60°C/3 weeks (sealed) 0.70 1.54 0.Q2 
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The above table shows that the granulated baclofen 
using water underwent an accelerated degradation with lapse 
of time (condensation with dehydration) , and that the 
degradation with lapse of time could be prevented by the 
addition of propylene glycol as a humectant. 

Example 5 

1) Preparation of pregabalin powder sample I 
1 g of pregabalin crystals was wetted with 0.1 ml of 

water and the mixture was made to granular powders by means 
of a mortar and then dried to obtain pregabalin powder 
sample I . 

2) Preparation of pregabalin powder sample J 

1 g of pregabalin crystals was wetted with 0.1 ml of 
a 1% aqueous solution of decaglyceryl monolaurate and the 
15 mixture was made to granular powders by means of a mortar 

and then dried to obtain pregabarin powder sample J. 

3) Preparation of pregabalin powder sample K 

1 g of pregabalin crystals was wetted with 0.1 ml of 
a 10% aqueous solution of butylene glycol and the mixture 
was made to granular powders by means of a mortar and then 
dried to obtain pregabalin powder sample K. 

The samples I, J and K obtained as described above 
and untreated pregabalin crystals were stored under the 
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conditions as defined in the following Table 9 and then a 
content of the dehydrated condensate formed in each of the 
samples was determined by means of HPLC. In the present 
Example and the following Example 6, a content of the 
5 dehydrated condensate is expressed in terms of 9, by weight/ 

based on pregabarin. 

Table 9 

Storage conditions Samples 

Untreated I J K 

10 pregabalin 

When initiated <0.001 <0.001 <0.001 <0.001 

60"C/1 week (sealed) 0.001 0.009 0.001 0.001 

60°C/2 weeks (sealed) 0.001 0.010 0.002 0.002 

15 The above table shows that the granulated 

pregabalin using water underwent an accelerated degradation 
with lapse of time (condensation with dehydration) and that 
the degradation with lapse of time could be prevented by the 
addition of decaglyceryl monolaurate or butylene glycol as a 

20 humectant . 

Example 6 

1) Preparation of pregabalin powder sample L 

1 g of pregabalin crystals was wetted with 0.1 ml of 
a 10% aqueous solution of hydroxypropylcellulose and the 
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mixture was made to granular powders by means of a mortar 
and then dried to obtain pregabalin powder sample L. 
2) Preparation of pregabalin powder sample M 

1 g of pregabalin crystals was wetted with 0.1 ml of 
an aqueous solution containing 10% hydroxypropylcellulose 
and 10% propylene glycol, and the mixture was made to 
granular powders by means of a mortar and then dried to 
obtain pregabalin powder sample M. 

The samples L and M obtained as described above 
were stored under the conditions as defined in the following 
Table 10 and then a content of the dehydrated condensate 
formed in each of the samples was determined by means of HPLC . 

Table 10 

Storage conditions Samples 

L M 
When initiated <0.001 <0.001 

60°C/1 week (sealed) 0.005 0.001 

60°C/2 weeks (sealed) 0.010 0-002 



60°c/4 weeks (sealed) 0.014 



0 . 004 



The above table shows that the degradation with 
lapse of time (condensation with dehydration) of the 
pregabalin could be prevented by the addition of 
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hydroxypropylcellulose and propylene glycol as a humectant . 

It has been believed that an excess water 
remaining generally in solid preparations including a 
preparation' of the 4-amino-3-substi tuted-butanoic acid 
5 derivative would be undesirable since it may cause 

discoloration, degradation, tableting troubles or the like. 
It is the most significant feature of this invention that, 
unexpectedly, a stability of a solid preparation of the 4- 
amirio-3-substituted-butanoic acid derivative can be 
10 remarkably improved by the addition of a humectant which has 

a water retention activity and has been considered to trigger 
unfavorable disturbances in the said preparation as stated 
above. Thus, the present invention has now provided a means 
for stabilizing pharmaceutical^ unstable 4-amino-3- 
15 substituted-butanoic acid derivatives including gabapentin, 

and further elucidated the principle of this stabilization, 
which have been regarded as the problems to be solved in the 
art over many years. A significant effect of this invention 
is that the wet granulation method using water, which has 
been widely utilized for a small-sized pharmaceutical 
preparation to be easily taken by patients, can be applied 
to gabapentin having an extremely poor moldability without 
causing any degradation of gabapentin. The present 
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expected to greatly contribute to the 
stabilized pharmaceutical composition 
amino- 3- subs ti tut ed-butanoic acid derivative . 
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What is claimed is 



A stabilized solid composition containing- a 
4 -ami no- 3 -subs titiited- 

butanoic acid derivative which comprises a «-amino-3- 
substituted-butanoic\acid derivative having the general 
formula 

nh 2 <Sh,-c-ch 2 cooh 
7 \ 

\ R ^ 

where in, 

R x is a hydrogen atom, k hydroxyl group, a methyl group or 
an ethyl group; 

R 2 is a monovalent group selected from; 

a straight or branched\alkyl group of 3 - 8 carbon 

atoms ; 

a straight or branched aj\kylene group of 3-8 carbon 

atoms ; 

a straight or branched alkAl group cf 3 - 8 carbon 
atoms which is mono- or di -subs titul\ed with a halogen atom, 
a trif luorcmethyl group, a hydroxyl ctaroup, an alkoxy group, 
an alkylthio group, an amino group, a nitre group, an oxo 
group, a carboxyl group or a carboalkoxy group; 

a cycloalkyl group of 3 - 8 carb&n atoms; 
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a cycloalkyyl group of 3-8 carbon atoms which is 
mono-, di- or tri-subs ti tuted with a halogen atom, a 
tr if luoromethyi grouri, a hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, an amino group, a nitro 
group, an oxo group, a\carboxyl group or a carboalkoxy group ; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cyclofelkyl group of 4 - 8 carbon atoms ; 

a condensed ring Woup formed by ortho- fusion of a 
phenyl ring with a cycloalVcyl group of 4 - 8 carbon atoms 
wherein said phenyl ring ia mono-, di- or t ri-substi tuted with 
a halogen atom, a tr i f luoromethyi group, a hydroxyl group, 
an alkyl group, an alkoxy grfcup, an alkylthio group, an 
amino group, a nitro group, a\ carboxyl group or a carboalkoxy 
group; \ 

a condensed ring group uformed by ortho- fusion of a 
phenyl ring with a cycloalkenyl Yjroup of 5 - 8 carbon atoms or 
a cycloalkanedienyl group of 5 - re carbon atoms; 

a condensed ring group forVned by ortho-fusion of a 
phenyl ring with a cycloalkenyl grcVip of 5 - 8 carbon atoms 
or a cycloalkanedienyl group of 5 - ^8 carbon atoms wherein 
said phenyl ring is mono-, di- or tnVsubs tituted with a 
halogen atom, a tr if luoromethyi group, \a hydroxyl group, an 
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alkyl group, an alJcoxyi group, an aDcylthio group/ an amino 
group, a nitro group, a\ carboxyl group or a carboalkoxy group; 

an alkylcycloal Kyi group wherein said cycloallcyl has 
3-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -O-, -S- or 
-SS- ; 

an alkylcycloal kyll group wherein said cycloallcyl has 
3-8 carbon atoms, is linked to an alkylene group having 1 
- 4 carbon atoms optionally interrupted with -o-, -s- or 
-SS- and is mono-, di- or tri-substi tuted with a halogen 
atom, a t r i f luor omethyl groAp, a hydroxyl group, an alkyl 
group, an alkoxy group, an aiLkylthio group, an amino group, 
a nitro group, an oxo group, \a carboxyl group or a 
carboalkoxy group; 

a cycloalkyl group of \5 - 8 carbon atoms wherein one 
of the methylene groups (-CH ? -)\ is replaced by -O-, -NH-, 
-s- , -so- cr - S ( o ) , - ; 

a cycloalkyl group of 5 \ - 8 carbon atoms wherein one 
of the methylene groups (-CH ? -) Is replaced by -O-, -NH-, 
-S-, -SO- cr -5(0) 2 -, and one or two of the unsubsti tuted 
methylene groups (-CH.-) are mono-\or di-subs tituted with a 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alWlthio group, an amino 
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group, a nitro group/ an oxo group, a carboxyl group or a 
carboalkoxy group; 

a cyclo&lkenyl group of 5 - 8 carbon atoms or a 
cycloalkanedienyl group of 5 - 8 carbon atoms, one of the 
methylene groups \-CH 2 -) in said cycioalkenyl ring or 
cycloalkanedienyi Ving being replaced by -O-, -NH-, =N- , -s 
-SO- or -5 (O) ? -; \ 

a cycloalkenVl group of 5 - 8 carbon atoms or a 
cycloalkanedienyi groVp of 5 - 8 carbon atoms, one of the 
methylene groups (-CH 7 ~V in said cycioalkenyl ring or 
cycloalkanedienyi ring iieing replaced by -o-, -NH-, =N-, -s 
-SO- or -5{0) 2 -, and one tor two of the unsubstituted 
methylene groups <-CH 2 -) lieing mono- or di-subs t ituted with 
halogen atom, a tr i f luoromfethyl group, a hydroxy! group, an 
alkyl group, an alkoxy groub, an alkylthio group, an amino 
group, a nitro group, an oxo\ group, a carboxyl group or a 
carboalkoxy group; \ 

a condensed ring grouA formed by ortho-fusion of a 
phenyl ring with a cycloalkyl Aroup of 5 - s carbon atoms 
wherein one of the methylene groVips (-CH^-) is replaced by 
-O-, -NH-, -S-, -SO- or -S (O) 2 - ; \ 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl groupXof 5-3 carbon atoms 
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wherein one Osf the methylene groups £-CH 2 -) is replaced by 
-O-, -NH-, -S-\-SO- or -S(0) 2 -, said phenyl group being 
mono- or di-subsYi tuted with a halogen atom, a 
trif luoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an al)Wlthio group, an amino group, a nitro 
group, a carboxyl groVp or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 
or a cycloalkanedienyl groyp of 5 - 8 carbon atoms, one of 
the methylene groups (-CH 2 -j\ in said cycloalkenyl ring or 
cycloalkanedienyl ring being \replaced by -o-, -NH-, =N-, -S 
-SO- or -S (O) 2 -; \ 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 
or a cycloalkanedienyl group of 5 V 8 carbon atoms, one of 
the methylene groups (-CH 2 -) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -o-, -HH-, =N-, -S 
-SO- or -5(0)2-, said phenyl ring being mono- or 
di-substituted with a halogen atom, a or if luoromethyl group 
a hydroxyl group, an alkyl group, an alkioxy group, an 
alkylthio group, an amino group, a nitro gsroup, a carboxyl 
group or a carboalkoxy group; \ 
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an alkylcyicloalkyl group wherein said cycloalkyl has 
5-8 carbon atoms Wnd is linked to an alkylene group having 
1-4 carbon atoms qptionally interrupted with -O-, -S- or 
-55-/ one of the methylene groups (-CH 2 -) in said cycloalkyl 
ring being replaced b}\ -O-, -NH-, -S- , -SO- or -S(O)^-; 

an alkylcycloaJ^kyl group wherein said cycloalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -O-, -S- or 
-SS-, and one of the methylene groups (-CH 2 -) in saxd 
cycloalkyl ring being repiaced by -O-, -NH-, -S-, -so- or 
-S(0) 2 - and one or two of tihe unsubs ti tuted methylene groups 
(-CH.,-) being mono-, di- or\ tri-substi tuted with a halogen 
atom, a tr i f luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a nitro group, an oxo group, lp carboxyl group or a 
carboal koxy group; 

a phenyl or naphthyl gioup, 

a phenyl group substituted with a methylenedioxy 

group; 

a phenyl or naphthyl groub which is mono-, di- or 
tri-substi tuted with a halogen atom, a t ri f luoromethyl 
group, a hydroxyl group, an alkyl oVroup, an alkoxy group, an 
amino group, a nitro group, a carboxyl group, a phenoxy 
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group, a pheny Imethloxy group, a phenylmethoxy group 
wherein said phenyl\ring is mono-substituted with a halogen 
atom, tr if iuoromethyil group, an alkoxy group, an ammo 
group, a nitro group, \ a carboxyl group or a carboalkoxy 
group, a cycloalkylmemoxy group having 5 - B carbon atoms 
in the cycloalkyl ringA a cycloal keny Imethoxy group having 5 
- 8 carbon atoms in the\ cycloaikenyl ring, a 

cycloalkanedienylmethoxM group having 5-8 carbon atoms in 
the cycloalkanedienyl riAg, a cycloal ky Imethoxy group 
wherein one of the methylene groups (-CH^-) m said 
cycloalkyl ring having 5 A 8 carbon atoms is replaced by 
-O-, -NH-, -S-, -SO- or -s\o) 2 -, a cycloalkenylmethoxy group 
wherein one of the methylene groups (-CH-,-) in said 
cycloaikenyl ring having 5 -\8 carbon atoms is replaced by 
-O-, -NH-, =N-, -5-, -so- or Vs(0) 2 -, a cycloa Ikanedienyl- 
methoxy group wherein one of trie methylene groups (-CH 2 ^) in 
said cycioalkanedienyl ring havVj.ng 5-8 carbon atoms is 
replaced by -O- , -NH-, =N-, -5-A -SO- or -S(0) 7 - group, a 
cycloalkylmethoxy group having 5 \- 8 carbon atoms in the 
cycloalkyl ring wherein said cyclaalkyl ring is 
mono-substituted with a halogen atom, tri f luoromethyl group, 
a hydroxy group, an alkyl group, an\alkoxy group, an amino 
group, a nitro group, a carboxyl group or a carboalkoxy 
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group and one of the\ methylene groups (-CH,-) In said 
cycloalkyl ring is replaced by -O-, -NH-, -S-, -SO- or 
-S(0) 2 -, a cycloal kenytlmethoxy group having 5-8 carbon 
atoms in the cycioalkenyl ring wherein said cycioalkenyl 
ring is mono-substituted with a halogen atom, a 
trif luoromethyl group, A hydroxy group, an alkyl group, an 
alkoxy group, an amino gAoup, a nitro group, an oxo group, 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CH,-) iii said cycioalkenyl ring* is 
replaced by -O-, -NH-, =N-,\-S-, -SO- or -S(0) 2 -, or a 
cycloalkanedienylmethoxy graup having 5-8 carbon atoms in 
the cycloalkanedienyl ring wherein said cycloalkanedienyl 
ring is mono-substituted with\a halogen atom, a 
trifluororuethyl group, a hydrokyl group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, 
carboxyl group or a carboalkoxy! group and one of the 
methylene groups <-CH 2 -) in said\ cycloai kanedienyl ring is 
replaced by -O-, -NH-, =*N- , -S-, \-SO- or -S(0) 2 -; 

an alkylphenyl group wherein said phenyl group is 
linked to an alkylene group having! 1 - 4 carbon atoms 
optionally interrupted with -O-, -sV or -SS-; 
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an alkyl-O-, I -s- or -SS-phenyl group wherein said 
phenyl group is linksyd to an alkylene group having 1-4 
carbon atoms via -0-,\-S- or -SS-; 

an -O-, -5- or \ -SS-phenyl group; 

a diphenylaminol group: 

an alkylphenyl droup wherein said phenyl group is 
linked to an alkylene group having 1-4 carbon atoms 
optionally interrupted wi\th -O- / -5- or -SS- and mono-, di- or 
tri-substi tuted with a halogen atom, a trif iuoromethyl 
group, a hydroxyl group, a\ alkyl group, an alkoxy group, an 
amino group, a nitro group! or a carboxyl group; 

an alkyl-O-, -S- ojt -55-phenyl group wherein said 
phenyl group is linked to ati alkylene group having 1-4 
carbon atoms via -O-, -S- or -SS- and mono-/ di- or 
tri-subs tituted with a haloden atom r a trif Iuoromethyl 
group, ci hydroxyl group, an alkyl group, an 

alkoxy group, an amino group] a nitro group or a carboxyl 
group ; 

an -o-, -S- or -SS-phenyl group wherein said phenyl 
group is mono-, di- or tri-subfcti tuted with a halogen atom, 
a trif Iuoromethyl group, a hydrpxyl group, an alkyl group, an 
alkoxy group, an amino group, a \nitro group or a carboxyl 
group; 
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R x and R 2 , togetner with the carbon atom to which they 
are attached/ may foiia a divalent group selected from: 

a cycloalkylinene group of 5 - 8 carbon atoms; 

a cycloalkylickene group of 5-9 carbon atoms which 
is mono-/ di-, tri- on t etra-subs tituted with a halogen 
atom, a trif luoromethyu. group, a hydroxyl group, an alkyl 
group, an alkoxy group] an alkylthio group, a cycloalkyl 
group, a phenyl group, Ian amino group, a nitro group or a 
carboxyl group; 1 

a cycloalkyl idene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH 2 -) in said cycloalkyl ring 
is replaced by -O-, -NH- 1 -S-, -SO- or -S(0) 2 -; 

a cycloalkylidena group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH,-) in said cycloalkyl ring 
is replaced by -O- , -NH-, \-S-, -SO- or -S (0) 7 - group and one 
or more of the unsubst ituted methylene groups (-CH : ,-) in said 
cycloalkyl ring are mono-, ci-, tri- or tetra-substi tuted 
with a halogen atom, a t ri f iVjoromethyl group, a hydroxyl 
group, an alkyl group, an alMoxy group, an alkylthio group, 
an amino group, a nitro group! an oxo group, a carboxyl group 
or a carboalkoxy group; \ 
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a cycloalkenyJlidene group of 5 - 8 carbon atoms or a 



eye loa 1 kanedienyl i dene 
a cycloalkenyl 



group of 5-8 carbon atoms; 
idene group of 5 - 8 carbon atoms or a 
cycloalkanedienylidene \group of 5-8 carbon atoms which is 
mono-, di-, tri- or tetVa-substi tuted with a halogen atom, a 
trif luoromethyl group, A hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, a cycloalkyl group, a phenyl 
group, an amino group, a hitro group, an oxo group, a 
carboxyl group or a carboilkoxy group; 

a cycloalkenyliderie group of 5 - 9 carbon atoms or a 
cycloalkanedienylidene groiLp of 5 - 8 carbon atoms wherein 
one of the methylene groupdl (-CH 2 ~) in said cycloalkenyl ring 
or cycloalkanedienyl ring i£ replaced by -O-, -NH-, =N-, -S-, 
-SO- or -S(0) 2 -; 

a cycloalkenylidene broup of 5 - 8 carbon atoms or a 
cycloalkanedienylidene group! of 5-8 carbon atoms wherein 
one of the methylene groups d-CH 2 -) in said cycloalkenyl ring 
or cycloalkanedienyl ring is replaced by -O-, -NH-, =N-, -S-, 
-SO- or -S(0) 2 - group and one pr more of the unsubstituted 
methylene groups (-CH 2 -) in sa^d cycloalkenyl ring or 
cycloalkanedienyl ring are mond.-, di~, tri- or 
tetra-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
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alkylthio group, an amino group, a nitro group, an oxo 
group, a carboxyl grodp or a carboalkoxy group; 

a condensed rimg group formed by ortho-fusion of a 
phenyl ring with a cyclbalkylidene group of 4 - 8 carbon 
atoms; \ 

a condensed ring! group formed by ortho-fusion of a 
phenyl ring with a cycloalkylidene group of 4 - 8 carbon 
atoms, said phenyl ring being mono-/ di-, tri- or 
tet ra-subst ituted with a halogen atom, a tri f luoromethyl 
group/ a hydroxyl group, an alkyl group, an alkoxy group, an 
alkylthio group, an amino group, a nitro group, a carboxyl 
group or a carboalkoxy group; 

a condensed ring grpup formed by ortho-fusion of a 
phenyl ring with a cycloalkenylidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylvldene group of 5-8 carbon atoms 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenVlidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - 8 carbon 
atoms, said phenyl ring being mono- or di-subs ti tuted with a 
halogen atom, a tri f luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylthio group, an amino 
group, a nitro group, a carboxyl\ group or a carboalkoxy group 



